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Swallowing pain relief
 
new study shows that, in the presence of morphine, low doses 
of an opiate analogue can induce receptor endocytosis, 
thereby reducing the development of tolerance to morphine. 
Jennifer Whistler and colleagues at the Gallo Institute (University 
of California, San Francisco, CA) demonstrated that rats treated 
A
 
with morphine together with subanalgesic doses 
of a second opiate did not develop tolerance to 
the morphine even after seven days of treatment.
Although morphine is a favored choice for easing 
pain, a major drawback of its long-term use is the 
development of tolerance, which results in reduced 
analgesic effects upon long-term use. Morphine 
binds the 
 
 
 
 opioid receptor (MOR), one member 
of the large G protein–coupled receptor family. 
Once bound by natural ligands such as endorphins, 
or several opiate drugs such as methadone, opioid 
receptors normally undergo desensitization via 
DAMGO helps morphine-bound 
receptors (white) enter the cell.
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uncoupling from the G protein, followed by endocytosis.
The prevailing view has been that endocytosis of the receptors 
would contribute to tolerance by reducing the number of available 
receptors, thus increasing the amount of drug needed for a response. 
Morphine, however, does not induce receptor endocytosis, and 
previous results from Whistler’s laboratory demonstrated that 
endocytosis induced by other opiates led to reduced, not increased, 
tolerance in a cell culture system. As she also found that the receptors 
were forming oligomers, Whistler then wondered whether another 
opiate could induce endocytosis of receptors bound by morphine.
In the new study, the group demonstrated that 
receptors bound by the opioid peptide DAMGO 
can drag morphine-activated receptors into the 
cell. The dragging is efficient in neurons of rats 
treated with both drugs, and prolonged treatment 
with DAMGO and morphine did not lead to the 
tolerance seen in rats treated with morphine 
alone. Whistler suggests that endocytosis may 
allow the unloading and recycling of receptors, 
which temporarily stops signaling and allows the 
cell to reset its downstream signaling apparatus, 
thus preventing tolerance-related cellular 
changes. DAMGO is not suitable for the clinic, but clinical trials 
might be warranted if an opiate analogue could both induce 
endocytosis and (unlike DAMGO) efficiently cross the blood–
brain barrier.
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Collagen melt-down
 
ollagen is the most abundant 
mammalian protein and is a 
critical component of the extracellu-
lar matrix. But a new study reveals 
that collagen is unstable at body 
temperature.
For decades, it has been thought 
that the helices of collagen have a 
melting temperature just a few 
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At longer equilibration times, collagen 
melts below body temperature.
 
degrees above body temperature. 
Now, however, Sergey Leikin 
(National Institutes of Health, 
Bethesda, MD) and colleagues have 
used modern calorimetry techniques 
to show that the equilibrium melting 
temperature (T
 
m
 
) of type I collagen is 
lower than previously thought—
several degrees lower than body 
temperature, in fact.
“Our results are consistent with 
all of the previous data,” Dr. Leikin 
points out, “except we have expanded 
the range of measurements” by 
increasing the equilibration time by 
several orders of magnitude. By 
measuring collagen denaturation at a 
much slower heating rate, the group 
was able to confirm a previous report 
that the apparent T
 
m
 
 has a logarithmic, 
not linear, dependence on the heating 
rate. Since prior calculations of the 
equilibrium T
 
m
 
 of collagen were 
based on extrapolations of a linear 
dependence, these calculations were 
inaccurate.
The new data indicate that, at body 
temperature, the preferred conformation 
of collagen is a random coil rather than 
a triple helix, as previously thought. 
Folding inside cells may be mediated 
through chaperones. This intrinsic 
instability means that once collagen is 
secreted from cells it begins to unfold. 
Partial unfolding may be essential for 
the protein to undergo fiber formation, 
which then stabilizes the helices of the 
protein and prevents further unfolding. 
However, the low melting temperature 
allows collagen molecules to melt and 
refold locally, providing elasticity and 
strength to the fibers. Additionally, 
defective or unused collagen molecules 
may denature relatively rapidly, 
allowing for quick degradation by 
proteolytic enzymes. 
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